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WRITING ONCE TYPE INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PURPOSE* To extend a region on a medium freely, and to improve the efficiency of the 
utihzation of an unused region by using a part of the unused region in the recording 
region of another appHcation as an alternate -region extending section for data when 
there is no blank in a recording region. 

CONSTITUTION: When a file recorded in a region 12 for data is rewritten, an unused 
region in an alternate region 13 for data is investigated. Another region 12 is 
investigated when there is no blank in the region 13, and the procedure is set up so that 
a part of an unused region 12b can be employed as an extending section 13EXT in the 
alternate region for data when the region 12b is discovered in the region 12. 
Consequently, the unused regions of the region for data are decreased from 12b to 12h\ 
but the blank region 13EXT formed by the decrease can be used as the alternate region 



13 for data. The names of the extending region and a region to be extended and an 
extending range are recorded in a region 11 for a management region, and an operator 
is informed of the extension of the regions. Accordingly, the region on a medium can be 
extended freely, thus effectively utiUzing the unused region. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The information record section for a shift used for writing when the 
information record section and the record of information for recording information go 
wrong, and when performing rewriting of the information. In the shift art in the case of 
the information record over the information record medium of the postscript mold 
which has a management information record section for recording the information for 
managing the hysteresis of the shift processing when an informational shift is 
performed When a free space becomes below requirements among the record 
sections of a certain application, The shift art in information record of the postscript 
mold information record medium characterized by assigning a part of free space [ at 
least ] of the record section for other applications as an extended partition for the 
record section of said a certain application, and presenting record. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the shift art at the time of recording 

information to the information record medium of a postscript mold. 

[0002] 



[Description of the Prior Art] in an information record medium of a postscript mold 
like an optical disk or an optical card, optical recording material prepares in a medium 
front face — having — there — the shape of a spiral, and a concentric circular 
information recording track (in the case of an optical disk) — or the parallel 
information recording track (in the case of an optical card) of each other is formed. An 
information recording track is divided into one piece or two or more sectors, and 
informational record and playback make this sector the smallest unit. 
[0003] Generally, when recording information (file) on an information record medium, 
usually the management information (directory) for managing it with the actually 
recorded information (record data) is recorded. The information on the name (file 
name) of the information which it is going to record, amount of information (file length), 
record time of day, a record location, etc. is included in this management information. 
And when acquiring specific information from the information record medium with 
which two or more information was recorded, the information on target will be 
specified and referred to using a part or all of this management information. 
[0004] When information called modification of the name, record data's own 
modification, own addition, deletion, etc., etc. needs to be rewritten to the file 
recorded on the information record medium, Although it is easily rewritable by 
overwriting the sector on which information is already recorded in the case of the 
record medium in which rewriting like a magnetic disk is possible Since overwrite 
record of another information cannot newly be carried out into the information record 
sector used for once record in the case of the information record medium of a 
postscript mold, in many cases, shift processing is performed. 

[0005] While recording the information after updating which it is going to record later 
on the information record sector which is not used for record yet, calling it shift 
processing here In case the information (shift information) referred to as the 
information before which updating to have recorded where is recorded collectively and 
the updated information is reproduced, the information after updating instead of the 
information before updating based on said shift information is reproduced, and it is 
made to make it act as if information was overwritten. By carrying out like this, it 
becomes rewritable [ the data of a file, or a directory ] also in the information record 
medium of a postscript mold like the information record medium in which the usual 
rewriting is possible. 

[0006] Moreover, it may process as if it was able to write information in the desired 
sector correctly by performing the same shift processing as the above by the defect 
on an information record medium, or adhesion of a contaminant, also when it was not 



able to write in partially. 

[0007] In performing such shift processing comparatively in processing (direct 
processing to hardware which OS (operation system) and various driver software 
perform) of a low, and writing the information over an information record medium, in 
record / playback procedure of a series of information over the information record 
medium of a postscript mold, an actual procedure (command actuation) which an 
operator has to carry out is simplified all the time in many cases. That is, the contents 
of actuation which an operator has to perform are made easy in many cases. 
[0008] for example, when a general user changes the name of the file currently 
recorded on such an information record medium, a user did not need to know having 
said in what kind of format shift information is recorded by securing the field for what 
kind of shift into an information record medium at all, he only takes the same 
procedure as the file name modification actuation to a magnetic disk, and a front-face 
top was able to do rewriting — it is visible to that appearance — **. 
[0009] By the way, in the shift processing to the information record medium of a 
postscript mold, the information which took the place once and became unnecessary 
dares write, is crushed, and is not cancelled, but is left behind on an information 
record medium as it is in many cases. In case old former information is needed again 
after renewal of informational by leaving such old information, it can be made to return 
to a former record condition easily. 
[0010] 

[Problem(s) to be Solved by the Invention] In rewriting a file, it makes it be whether 
updating record of the file was carried out with the information record medium of a 
postscript mold, by recording a file with modification on the field for a similar shift by 
shift processing, and making it not use the old original file, since data cannot be 
overwritten. 

[0011] On the other hand, when writing goes wrong for foreign matters, such as 
abnormalities of an information record medium, and dust, the information which should 
be recorded by the above-mentioned shift processing is again written in somewhere 
else (retry). 

[0012] Here, although the field of the reserve for recording an information record 
section required for shift processing and the information after a shift beforehand will 
be secured on the information record medium in order for the information record 
medium of a postscript mold to perform shift processing, naturally the field is limited, 
therefore there is an upper limit in the count which can be changed. Since the 
operating environment of an information record medium is bad, when write errors 



occur frequently especially, compared with usual shift processing will occur mostly by 
the retry, therefore the field for a shift will be used up. 

[0013] In that case, in the information record medium, a shift of henceforth all 
becomes impossible and new writing will be made as a matter of fact. Although the 
probability for the above situations to be avoidable will become high if the field for a 
shift is fully secured, when not using a shift abundantly, the field of those reserves 
becomes [ being used with as, and ], and overall information storage capacity will 
decrease. 

[0014] Although the technique of balancing maximum recordable data volume and the 
capacity which management information occupies by recording data toward back as 
an approach for avoiding such futility from the head of for example, an information 
record medium, and recording management information toward a head from the back 
of a medium is also devised, such an approach cannot be used when two or more kinds 
of management information exists. 

[0015] Then, in recording information on a postscript mold information record medium, 
the place made into the purpose of this invention is to offer the shift art which 
improved the utilization ratio of an information record medium as enabled shift 
processing, as long as there is a free area, even if the count of a retry increases. 
[0016] 

[Means for Solving the Problem] This invention is performed as follows in order to 
attain the above-mentioned purpose. Namely, the information record section for a 
shift used for writing when the information record section and the record of 
information for recor^ng information go wrong, and when performing rewriting of the 
information, In the shift art in the case of the information record over the information 
record medium of the postscript mold which has a management information record 
section for recording the information for managing the hysteresis of the shift 
processing when an informational shift is performed When a free space becomes 
below requirements among the record sections of a certain application, a part of free 
space [ at least ] of the record section for other applications is assigned as an 
extended partition for the record section of said a certain application, and it is 
characterized by presenting record. 
[0017] 

[Function] In the shift processing to the information record medium of a postscript 
mold, when the free area of the record section of a certain application becomes below 
a necessary amount (a setup to arbitration is possible), this invention can assign a 
part of free space [ at least ] of the record section for other applications for the 



record section of said a certain application which became insufficient [ a free area ]. 
and can be used (when it becomes insufficient [ a free area ]). According to this, the 
record section for specific applications can be preferentially secured now beforehand 
in the phase which worries that an availability was insufficient produced. 
[0018] 

[Example] Hereafter, the example of this invention is explained. 

(The 1 st example) Drawing 1 and drawing 2 are drawings showing the outline of the 
optical card which is an example of the postscript mold information record medium 
which can apply this invention. The record section 2 is formed in the front face of an 
optical card 1. The optical recording material layer for recording information optically 
is formed, and this record section 2 can record information now on this record section 
2 optically by this. 

[0019] As shown in the enlarged drawing shown in drawing 2 , two or more information 
recording tracks 3 extended to the longitudinal direction of an optical card 1 are 
established in the record section 2. There is the track-address section 4 in all the 
trucks 3, and the track addresses T01-T06 which show the physical positional 
information of each truck are beforehand recorded on each track-address section 4. 
In addition, in drawing 2 . although the track-address field 4 is located in the 
right-hand side of a truck 3, this may be located in left-hand side or right-and-left 
both sides. 

[0020] Two or more sectors [ each / even ] 5 are formed in each truck 3 of drawing 2 . 
For example, 1 2 sectors are formed in one track address T05 in the track address T01 . 
In the case of an optical card recordable on one sector in drawing, the sector of 
different size in this way for every truck shall be formed. Moreover, although amount 
of information recordable on the sector of each size shall have the same size relation 
as the magnitude in the inside of drawing of each sector illustrated by drawing 2 , it is 
not necessarily in agreement with the surface ratio. 

[0021] Drawing 4 is drawing explaining the various fields taken on the information 
record medium 1. On the information record medium 1, three fields, the field 11 for 
management information, the field 12 for data, and the back up area 13 for data, are 
prepared. Each field shall be used in order toward the bottom from on drawing, and the 
upper half of the field 1 2 for data shows field 1 2b with an intact lower half for used 
field 12a again. 

[0022] The case where the back up area 1 3 for now, for example, data, has been used 
up altogether is considered. Conventionally, the shift of the data area of henceforth all 
was impossible to such a case. Drawing 5 is a conceptual diagram explaining the 



escape of the field by this invention, and drawing 6 is a flow chart explaining the 
extended approach of a field, and shows the procedure at the time of recording the 
newly changed information. 

[0023] Hereafter, the flow of processing is explained according to drawing 6 . 
Supposing rewriting to the file currently recorded on the field 12 for data occurs, the 
availability of the predetermined field 13 which records the information after rewriting 
at step P201 , i.e., the back up area for data, will be inspected first, and free-space 1 3b 
will be investigated. 

[0024] When a free area is in a field 1 3, it progresses to step P204 and shift data are 
written in a free area. Supposing there is already no opening in this field 1 3 at this time, 
in step P202, the free space of other fields (for example, field 12 for data etc.) will be 
inspected (supposing all are used field 13a). 

[0025] When there is no opening in other fields here, it progresses to step P205, error 
processing when the ability not to perform shift processing is performed, and 
processing is ended. When a free space is discovered to other fields, in step P203, the 
necessary procedure is taken so that a part of the free space can be used as an 
extended partition of the back up area for data. For example, when free-space 1 2b is 
discovered to the field 12 for data like drawing 4 , in step P203, procedure for using 
the address A2001 or subsequent ones as shown at the part of the free-space 12b of 
the field 12 for data in drawing 4 , for example, the shadow area of drawing 5 , as the 
back up area for data is performed, the field shown by this in the shadow area of 
drawing 5 — the object for data — although it is set to back-up-area extension 
13EXT and the free space of the field for data is reduced with 12b[ from 12b ] ', the 
free area (13EXT) squeezed out by this reduction can be used as the back up area 13 
for data. 

[0026] This procedure is a data format as shown in drawing 7 , and records the name 
and extended range of an extended partition and an extended partition-ed on the field 
1 1 for management information. And if a field is extended, it will progress to step P204 
and the completely same processing as the case where there is a free area from the 
first at step P201 will be performed to the newly extended field. That is. in the case of 
this example, this extended partition 13EXT is used as a free space located from the 
first in the back up area 13 for data, and it records a file here. 

[0027] Thus, in reading the medium by which the field was extended, it becomes 
possible to be able to know that the field was extended and to perform subsequent 
record playback correctly by reading the recording information which shows the 
escape of said field currently recorded in the field 1 1 for management information. 



[0028] In addition, this example is not limited to the data control approach as given in 
drawing 4 used for explanation above and drawing 5 , drawing 6 , and drawing 7 , and 
the name of each field, the application, the record location, etc. are variously 
deformable. Moreover, the field to extend is not limited to the back up area for data, 
the field which secures the field of the extension again is not limited to the field for 
data, and after using [ for example, ] up the field for management information, the 
extended partition of the field for management information may be secured and used 
for the intact part of the back up area for data. Moreover, it may use as an extended 
partition for specified uses, or you may make it distribute the free space of a certain 
field to what the need of securing an extended partition produced combining the free 
space of each field, respectively. Furthermore, the record location of the information 
which shows that the field was extended is not limited to the field for management 
information, and as long as it is in the same medium, it may be recorded anywhere. 
[0029] In for example, the phase (it contains, also when not fulfilling the capacity of a 
file which it is going to write in, even if it remains) which used up the back up area 13 
for data first set up like the example shown in drawing 8 Delete free-space 1 2b of the 
field 12 for data, and it reduces to 12b' (new field 12' for data is reduced to used field 
12a and reduced free-space 12bO. It is also possible to secure the field in which it 
floated as extended partition 1 1 EXT of the field 1 1 for management information and 
the back up area 13 for data and 13EXT(s). Furthermore, the same field may be 
divided and extended to multiple times (method extended whenever it makes one 
escape into the minimum and an escape is needed). This is explained below. 
[0030] (The 2nd example) Drawing 9 is drawing explaining the 2nd example based on 
this invention, and drawing 10 is a flow chart explaining the extended approach of a 
field, and shows the procedure at the time of recording the newly changed information. 
In the 1st example of the above, after using up all a certain fields, that field is 
extended, but when free-space 13b of the field 13 which is this 2nd example, for 
example, the back up area for data, becomes below a certain amount, it is the method 
which secures an extended partition beforehand to free-space 12b of the field 12 for 
data like the aforementioned example. 

[0031] Hereafter, the flow of processing is explained according to drawing 10 . First, 
generating of rewriting to the field 12 for data inspects the availability of the 
predetermined field 13. i.e.. the back up area for data, which records the information 
after rewriting at step P301 . When the availability of this field 1 3 has become less than 
the availability set up beforehand at this time, it progresses to step P303, and the free 
space of other fields is inspected. 



[0032] When there is opening sufficient here for other fields, a field is extended at 
step P304 and it progresses to step P302. When there is no opening in other fields, it 
progresses to step P302, without extending a field. 

[0033] In step P302, since all shifts cannot be performed when judged with there being 
no field for a shift, it progresses to step P306, error processing is performed, and 
processing is ended. When there is a field for a shift, in step P305, shift processing of 
a passage is usually performed, and processing is ended. 

[0034] Thus, the 2nd example secures an extended partition beforehand to 
free-space 12b of the field 12 for data like the aforementioned example, when intact 
partial 13b of a certain field 13, for example, the back up area for data, becomes below 
a certain amount. 

[0035] Namely, when a field was extended like the 1st example explained by drawing 8 
after using up the back up area 13 for data altogether, supposing the field 12 for data 
was altogether used up at the time Although the field escape beyond it can be 
performed, and it will become impossible as for all modification when the data already 
recorded need to be changed If a part of field 1 2 for data is secured as extension 
13EXT of the back up area for data like this example when the residue of the back up 
area 13 for data decreases to some extent, rewriting of data will be attained also after 
using up the field 1 2 for data previously. 

[0036] Thus, if the shift approach by this example is used, always securing the field for 
a shift can secure the field for a shift from other fields preferentially about a desirable 
specific field. For example, if the same file name is used when changing or data adding 
[ update or] and writing in a part of file written in once, since this will be written in the 
back up area for data and it will not be written in the field for data, when a file is 
frequently rewritten using the same file name, only the back up area for data will be 
consumed. 

[0037] In this case, since the field for data is not consumed, by diverting the free 
space of the field for data to the back up area for data serially, a free space comes to 
be consumed and its situation generating by the lack of a free area of the back up area 
for data which cannot be written in decreases with sufficient balance. Furthermore, it 
becomes possible to perform not only the field shift for data but rewriting of the file 
name which can perform the escape with the same said of the back up area of a 
directory field (management information field) more than the count of predetermined. 
[0038] In addition, this invention is not limited to the above-mentioned example, and is 
variously deformable. For example, although it is made to extend a field about the back 
up area for data in drawing 9 when the residue turns into below a constant rate, it is 



extensible also about other fields. Moreover, the different extended approach is also 
combinable so that it may say that a certain field is extended when all the fields are 
used up, and another field is extended when the residue turns into below a constant 
rate. Moreover, although this invention spared a part of free space when it secured an 
extended partition, this can also be considered as all free space. 
[0039] Thus, in case information is recorded to the medium of a postscript mold by 
extending the field of arbitration to the intact part of the field of arbitration, it 
becomes possible to use the intact part on a medium effectively. 
[0040] Now, it adds here about the retry processing often generated in the 
above-mentioned shift processing. As mentioned above, when the information which 
should be recorded on the field for a shift by shift processing is not able to write in a 
predetermined sector because of the abnormalities of an information record medium, 
and foreign matters, such as a contaminant, it is called retry to perform re-writing in 
somewhere else (sector). 

[0041] And saying that writing goes wrong according to the same cause also in the 
writing at the time of this retry is considered enough. In such a case, since the field for 
a shift will be consumed for every retry processing by a write-in failure having arisen 
when the upper limit of the count of a retry is not established or the count of a retry 
is set as a very large number, the part and the field for a shift where redo of writing 
was repeated will be vainly consumed until it succeeds because a retry occurs, 
therefore — the time of writing not dying well, if the count of a retry is made [ many ] 
— ** size — since it is repeated to the count of the upper limit, it is connected with 
the futility of consumption of the part and the field for a shift. 

[0042] On the contrary, when the count of a retry is set up few, in the count of a 
predetermined retry, the situation where it cannot write in normally will arise, the 
procedure which a user has to process will increase, and a user's burden will become 
heavy. 

[0043] Therefore, although it is necessary to determine carefully the count which 
should be carried out a retry, since it changes greatly also according to the 
management situation of an information record medium, and an operating condition, 
the generating condition of the error by a contaminant etc. cannot be determined 
uniformly. 

[0044] Drawing 3 is a flow chart which shows an example of the processing procedure 
which carries out to such a situation and made adjustable the writing of data, and a 
setup of the count of a retry. If the flow is explained according to drawing, it will judge 
whether data are actually written in for whether the count of a retry is first set up at 



step POO. In a setup of the count of a retry, the count of a retry upper limit specified 
in PI 01 is changed into n, and it ends processing, n shall be the number of another 
means which are not illustrated, for example, the arbitration inputted from a user to 
equipment by input unit like a keyboard, here, and it shall be inputted into equipment 
at least before initiation of this procedure. In data writing, data are written in at step 
P01 in the usual data storage area. If it is able to write in normally by checking 
whether said writing has been performed normally at step P02, write-in processing will 
be ended. 

[0045] In an error, in step P03, said data are written in to the field for a shift. If this 
result is judged at step P04 and can be written in normally, in step P06, the hysteresis 
information on this shift processing will be recorded on an information record medium, 
and processing is ended. In this case, if a front~face top is treated as what the target 
data were correctly recorded on, the procedure of the high order which required 
writing will become easy. 

[0046] When judged with on the other hand not being normally written in at step P04, 
only 1 reduces the count of a retry beforehand decided in step P05, and it judges 
whether it is less than a count of a convention in step P07. Consequently, in within a 
limit, it branches to step P03 again, and the writing to the field for a shift is performed. 
[0047] Thus, a retry is written in until it becomes the count of a convention. When a 
retry is not successful within the count of a convention, error processing is performed 
in step P08. That is, it means that data write-in processing had finally gone wrong in 
this case. 

[0048] Thus, the count of a retry is also set as many eyes to simplify processing, 
without seldom taking into consideration the error for example, at the time of data 
writing etc. by enabling it to set as arbitration the upper limit of the count of a retry 
used in step P05 in step P101, and it becomes possible about the direction for use 
referred to as setting the count of a retry as ****** to grasp the error generating 
condition at the time of writing. That is, since the probability for writing to be 
successful within the count of a retry limit becomes high by setting the count of a 
retry as many eyes even if an error occurs at the time of writing, the occurrence 
frequency of a final write error will fall, and does not need to take into consideration 
the error at the time of data writing etc., and processing is simplified. 
[0049] On the contrary, if the count of a retry is set as the numeric value "1" at 
^:|c3|cs{c3|c9|c Since the write error generated in the back up area for data can be grasped in 
high order procedure 0 That is, since it can know on an operator side, it can be useful 
to detecting the abnormality case of the dirt of an information record medium etc., and 



the error generating condition at the time of writing etc. can be grasped somewhat 
conscientiously, and also it becomes possible to exclude useless shift processing. 
[0050] 

[Effect of the Invention] Since according to the information record playback approach 
of this invention it becomes possible since the various fields on a medium are freely 
extensible to use a free space on a medium effectively and the field can be especially 
extended preferentially about an important field as explained in full detail above, the 
dependability at the time of information record will improve. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing which is drawing for explaining the example of this invention, and 
explains the outline of the optical card which can apply this invention. 
[Drawing 2] Drawing which is drawing for explaining the example of this invention, and 
explains the truck of the optical card of drawing 1 , and the example of a configuration 
of a sector. 

[Drawing 3] The flow chart explaining the procedure of the shift processing including 
the count configuration procedure of Tori Wrye. 

[Drawing 4] Drawing which is drawing for explaining the example of this invention, and 
explains the allocation configuration in the time of the early stages of the various 
fields for information record. 

[Drawing 5] Drawing which is drawing for explaining the example of this invention, and 



explains signs that the back up area for data by this invention was extended. 
[Drawing 6] The flow chart which is drawing for explaining the example of this 
invention, and explains the flow of processing by this invention. 

[Drawing 7] Drawing which is drawing for explaining the example of this invention, and 
explains the record format of the extended information of the record section by this 
invention. 

[Drawing 8] Drawing which is drawing for explaining the example of this invention, and 
explains another example of the extended approach of the record section by this 
invention. 

[Drawing 9] Drawing which is drawing for explaining the example of this invention, and 
explains another example of the extended approach of the record section by the 2nd 
example of this invention. 

[Drawing 10] The flow chart for being drawing for explaining the example of this 
invention, and explaining processing of the 2nd example of this invention. 
[Description of Notations] 

1 — Postscript mold information record medium (optical card) 

2 — Record section 

11 — Field for management information 

1 1 EXT(s) — Extended partition of the field for management information 

12 — Field for data 

12a — Used field of the field for data 
12b — Free space of the field for data 

13 — The back up area for data 

1 3a — Used field of the back up area for data 

1 3b — Free space of the back up area for data 

1 3EXT(s) — Extended partition of the back up area for data 
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